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® Combination therapy using antitumor monoclonal antibodies and/or Immunotoxlns with 
tnterleukin-2. 

Z^^° T hUmanS au 9 men, « J * administering to the mammalian host a pharmacotogi- 

ctls ^STfTT mammafen ,L ' 2 and at .east one immunotoxin that binds selectively <o human tumor 
CsSm™l L^f °?J 7,0nOCtonal ant ' body «»* ****** to human tumor cells. The IL-2 and 
SSSSTbTS n , " " e ?re,erab ' y adfninis,erefl ^ <° the host. The compositions and 
^•nedcttons of fte mventon are useful for prophylactic or therapeutic treatment of such cancers a* ovarian and 
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COMBINATION THERAPY US.NG ANTI-TUMOR MONOCLONAL ANYBODIES ANO.'OR IMMUNOTOX.NS 

WITH INTERLEUKIN-2 



7h,s .nvem-on relates -o use a co™n,:*n =• ,w*^,2 an- a: .ess: one monoclonal ant^Oy 
ancor .mmuno.o.n ducted c;a.n £ : umo. cc-i.s .n :ne wraoeu:.: or pWac:* antitumor treatment of 
nammm -jsmo stmoiaaeous or anemrt ic^awm C tnese ccmoonents 

i-ier.*^ i.l-2). a :»m WW «e oroeucec =v norma; serosa, zioot lyrr.onocytes .ha. .nauces 
3 ,.4 o. 8^ or nwooen relates T =e«s after exocsere t, =an: .ecns anngens. or other 
= J,e oio o. an..cen o .jj. c,. p „ re .,0751 ^93 :0OT-iO08. Then called T cell 

-■ ' " .. cnr^ T 'irmolOCVteS. now inierleukm-2 iS 

c"<i ia'ior oecause oi its aoiiity :o incuce sroi.tera.ior c swi..a.e. .ymp.j.^ca. 
".-oon-s as modulat.no a variety 0; funct.ons c< immune system :eM< .n vjtrc ana £ yjyo 
• ifr^s nJuy mace * ^ ^oman oenonerai m Wmorocyies (PBU or other L****** 
.... * n t S«e 'or ..iron US Pstent No. ^CT..7S6. Reccmaman. DNA technology has provided an 
i.;^ fc PBLs and cen l.nes tor producing IL-2 Tanrgucr, T et al.. Nalure ,1983). 302:305-310 and 
Devos.'*.. Nucleic Adds Research n983). r.:<307-4323 nave reoor^ec clon-ng tne human lL-2 gene and 
ex^essing =r, ^cr^ganisms. ^ ^ ^ ^ ... iL _ 2 , n wn-ch the cysteine normally 

„__.,..:_„ 3 . '^ s ,.. o ; n25 of -e w.ic-rvoe a- native molecule has oeer. reoacefl wit* a neutral am.no acd. 
^"bs^ or a.an.ne. U.S. Patent Nos. 4.530.787 and 4.569.-90 disclose and clarm methods lor 



recomomani nat.ve lL-2 and mutems thereot. as well as tne ounfied lorm of lL-2. 



U S =>aten: No. 4.604.377 issued August 5. 1986 d.scioses an !l-2 cornpos.t.on su.table for recon- 
r. a pharmaceutical acceptable aoueous vehicle comoosed of oxidized m.crobially product 
^cmomam IL-2. The IL-2 .s noted as useful in cxynbination w*-. cytotoxic chemotnerapy or irradiation or 
surgerv in the treatment of mahgnam or pre-rnalignant diseases .n a direct therapeutic or ^juvant setting or 
o combination with other immune-mcdulating drugs, lymphokines (e.g.. 1L-1. IL-3. CSF-i and IFNs). or 
naturaiiy occurring or inducible anti-cellular toxins. 

Rosenberg and his coworkers have shown thai systemic adm.nistration of recombinant L-2 in high 
cos-s causes regression of established metastatic cancers in mice (Rosenberg et al.. ± §*£: 5!Si j 1985 ' 
:6ni69-n88): and. in conjunction with lymphokine-activated killer cells (Rosenberg. S. et al.. New Eno^. 
Med. (1985). 313:1485-1492). and tumor-infiltrating lymphocytes ^Rosenberg et al.. Science (1986) 
233:1318-1321). in humans. 

— Since the mid-1970s, there have been numerous reports of murine monoclonal antibodies that interact 
with human breast cancer associated antigens. In these reported studies, mice were immunized and 
boosted with human milk fat globule proteins, breast cancer cell lines or breast cancer membrane extracts, 
immune spienocytes were fused with mouse myeloma cells and hybridomas were selected based on some 
specificity oi the culture supernatant for bre*sl ~ breast cancer antigens. Teyior-Papad.mrtnou. J. et au Int. 
J. Cancer Q981) 28:17.21: Yuan. 0., et aC JNOt ^1982) ^§8^' 9-728:; ;Oocce. O; R et *U Cancer Res. - 

0932)42:4256-4258. ' t ^ 

Mor7 recently, investigators at Cetus Corporation have discovered murine monoclonal antibodies tna 4 
bind selectively to human breast cancer cells, are igGs or tgMs. and. when conjugated to nan A chain to 
form an immunotoxin. exhibit a tissue culture inhibitory dose which results in 5C% of control (untreated) 
protein synthesis (TC1D 50%) at immunotoxin ewcentrations of less man about lOnM against at least one 
cf MCF-7. CAMA-i. SKBR-3. or BT-20 cetts. These antibodies are described more fully in EPC Patent 
Publication No. 153.1 14 published August 28. 1985. 

m addition, researchers at Cetus Corporation have discovered murine monoclonal antibodies which do 
not bind to blood cells, have a breast tumor binding range of at least 0.25 (i.e.. they bind to at least 25% of 
breast tumors tested) or have a breast cancer cefl line binding range of greater than or equal to 0.25. have 
a normal tissue reactivity as defined below for human breast and/or ovarian cells equal to or less than 0.09. 
are taGs or IgMs. and. when conjugated to an imaging moiety, produce a signal sufficient to image breast 
cancer tumors. These antibodies include most of those described above and are described more fully in 
European Pat Pub. Mo. 220.858 published May 6. 1987. 

immunotoxins. which are comprised of an antibody conjugated to a toxin, have been used for therapy of 
various cancers to which the antibody is specific. Certain immunotoxin m tecutes may be too large t reach 
the tumor cells effioently due to poor diffusion out f capillaries. 
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r.a*.c" -^e^oiwaov us.n: two cr rro'e ant-cancer fl-'ucs :o :rea: rr.ai.Qnani tumors m humans is 
.....e n C".n u ~ r •ece'arO ana ^ :ne csn.c The am-cance: crugs .--ay De annmetaooutes. alkylating 
rl c ., f ' *.^.^. 0 i*., w - ;a t tc-£?R: et: Co-nc-nat.cn: o! o:jgs a-e ac—n.-terec m an attempt to ootam a 
c -e--.^'c'cv:=:V^ic oi'ec: ^* tar.ce:: r g . carcinomas, melanomas, lymoncmas ana cjrcorr.as. and 
.V r'-.^-cVir-inaVe^eraence o: o»uc-'«>s:a-.: ceiis anc :o reduce sioe ettects oJ each drug 

*rC, W so«ens:e.n e: ai ^ !^t-nc ''t9S6> t37i735-t7i2 d.sdosec tna: IL-2 increases the vascular 
_^-_„..".~ ? .^ , a:e 0 < ser-j^- alburn C:?uv.zr\ mto o-gans i ctie et a:. J_ Immunol (1985) 235:2365 
3-V^.c7ec that re-verso* ^u=c .-etervc^ orcc-tem* res-:'. 'ron IL-2 aomin :C :rat.on 

, ran . c - K ^ 0v .-i*-c^e ".o one "as acr^-nrsrerec immunoio*^ a^c or T.oncctonat antibody and IL-2 to 

cecrease c eliminate tumor ourden 



Acccrotngiy. :ne pfeser. 

>c-.r:s:ra*,on 'o a w a rcn-bicoced mammalian nest lor therapeutic or prophylactic treatment oi tumor ourden 
l n JZ t *.« g a rr'n-ure m pr-armacoioc'caiiy effective amounts, of IL-2 from a mammalian species and at 
r e ~2sf ore rr:cno:-r.£i antibody anacr :mmunoi»i»n tr-.a: o:ncs selectively :o celts containing the tumor 

" "^.n ano^ner asoect the mventtcr novices a method tor therapeutic or proohyiactic treatment ot tumor 
war^-yoo-rec -r-ammahar. host comprising administering tc sao host a pharmacologically 
«i^. v o afrount o: a cemorna-.jon of !L-2 '-cm a mammalian species anc at least one. monoclonal antibody 

ard c* immunotor.ir; :-.at bmrs selectively tc ce'le containing the tumor ourden 

C " W s.^eraDiv w !L-2 :s~a recorrhinant nu-.an IL-2. and the monccicnai antibody employed alone and'or 
, n :ne ^^notcxin 'selectively b'nds to human breast and/or ovarian cance- ceiis and has a G or M .sotype. 
ard th~ nrw ourden ime treated ;s breast and or ovarian cancer. 

t~ -orroination c* IL-2 immunotoxin<s) and;cr amobody(ies) -n pharmacologically effective amounts is 
expected" tc provide suitable treatment of a variety of iorms ot cancer, especially oreast and ovarian 

25 canc j£*- invenJion mcludes tne use of a combination of IL-2 Irom a mammalian species and at least one 

-ic-.ocional antibody mat binds selectively to human tumor cells and'or at least one immunotoxin mat binds 

selectively to human tumor celts in providing a medication tor the therapeutic or prophylactic treatment of 

tumor burden in a warm-blooded mammalian host. 
30 Preferably the IL-2 from a mammalian rpecies and at least one monoclonal antibody that binds 

se-ectiveiy to human tumor cells and/or at least one immunotoxin that b.nds selectively to human tumor 

cells are to be administered separately. 

»r yet another aspect the invention includes a composition suitable for parenteral or subcutaneous 

prophylactic treatment of tumor burden comprising a mixture, m pharmacologically effective amounts, of IL- 
k 2 from a mammalian speoes and at least one monoclonal antibody that btnds selectively to human tumor 

cells. 

A further aspect c? the invention is IL-2 from a mammalian species and a: least one immunotoxin that 

*ncs selectively to cells containing the tumor burden and or - least one monoclonal antibody that binds 

selectively to human tumor cells tor use in a method for theraoeutic or prophylactic treatment of tumor 
40 burden in a warm-blooded marnmaiian host comprising administering to said host a pharmacologically 

effective amount of a combination ot said IL-2. immunotoxin(s) anchor antibodyOes; optionally with the 

components of said combination to be administered separately to the host. 

The invention also includes a process for tr<e preparation o? a composition suitable lor parenteral r 

subcutaneous administration to mammalian hosts for tneraoeutic or prophylactic treatment of cancer 
-5 comonsing mixino together or formulating for such use IL-2 from a Tnammalian species and at least one 

monoclonal antibody that binds selectively to human tumor cells and*or at least one immunotoxin that binds 

selectively to human tumor cells. 

The term therapeutic* treatment refers to administration to the mammalian host or patient of the IL-2 

and immunotoxin(s) after the patient has developed cancer, (i.e.. after a tumor burden has been deter- 
so minedi. as measured by any means in the art. with resultant decrease or elimination of the existing tumor 

burden. 

The term "prophylactic' treatment refers to such administration to prevent recurrence of the cancer 
after therapeutic treatment has been administered. 

The terms •cancer" and tumor burden- refer to any neoplastic disorder, including such cellular 
ss disorders as. for example, renal cell cancer. Kaposi's sarcoma, chronic leukemia, br ast cancer, sarcoma, 
prostate, pancreatic endometrial, and ovarian carcinomas, rectal cancer, throat cancer, melanoma, colon 
cancer, bladder cancer, mastocytoma, lung cancer and gastrointestinal or stomach cancer. In ute method of 
the invention, the target tumor burden is advantageously breast anovor ovarian cancer. 



invention covices a -opposition sut-.aote ior oarenterat or subcutaneous 
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Tne i*-t -o-B-na'-oiogxaiiv edec:.ve amoun-r refers to me total amount of each active component of 
•he m-mos c: r^:-s.:.on nere:n mat :s sufi-cem -n snow.ng a mean.ngiui oat.em oer.ef.t. . e.. prolongation 
r* <ic ■ an- o- -e— «i a-case Wnen me eHecwe amounts aef.nec nercn are employed, more efi.cacy 
- us<-~m* -cmomasion man us.ng ether component atone. As apohed to ar. .nc.-v.duai active 

^eo*Kz-™wec aione. the term refers to ma: ingredient alone: when combinations are usee, tne 
•e-m rei»r- :c combined amours m me creoarat.on :;>at result m me therapeutic or prophylactic effect. 

7rv/te~rm Vecomo.nar.r refer: to IL-2 produced by recombinant DNA teenmoues wherem generally the 
O^re zoir.c :cr~^e iL-2 :* cior.ee oy known recombinant DNA technology rcr example, me human IL-2 
-°ne 'ns^r-ec m:o a suitable ON A 'vector sucr, as a bacterial piasm.d. preferably an E con piasm.cJ. to 
opiam a reVo^D.nan: piasmc. and me oiasm.c is used to transform a suitable nost Tne gene .s expressed 
nos . , 0 p rc .- jC o tne recombinant protein Examples of suitable recombinant ptasmids ior this purpose 
n~'uoe pBR322. cMS9 and pSCi . The transformed nos; may t>e prokaryene or eukaryotic. including 

mammalian, yeas:. Aspergillus and msec: cells. One ©referred embodiment herein, but not me only 
:ye*errec emocoment. emptevs bacterial cells as the host 

Tne :erm -^r^rmaceuticaiiy acceptable- refers to a earner medium that does not interfere with tne 
effectiveness of me bioiogrca" activity of tne active ingredients and that is no: toxic to the hosts to which it is 
administer ed . 

As used wem. :ne term "monoclonal antibody" means an antibody composit.cn na«ng a homo- 
geneous a^cccv populate, i: :s not intended to be limned as regards me source d tne antibody or the 
manner m whc- :t :s made. 

7ne . erfn - imr , unc toxin- as used herein refers to a conjugate of an ar.tipody or 'ragmen; of an antibody 
and a cytotoxic mo»er/. The antibody or fragment thereof employed mus: ornd selectively to human tumor 
cetls and be effective in an immunotoxin. The antibody is chosen from those described hereinafter if u .s 
effective in the conjugated form. The cytotoxic moiety of the immunotoxm includes a cytotoxic drug or an 
enzymaticailv active toxin of bacterial or plant origin or an enr/matically active fragment ("A chain') of such 
a toxin. Examples of enzymatically active toxins and fragments thereof include diphthena A chain, 
nonbindinc fragments of diphtheria toxin, exotoxin A chain (from Pseudomonas aeruginosa ), ricin A chain, 
abrin A chain, modeccin / chain, alpha-sarcin. Aleurites fordii proteins, dianthin proteins. Phytolacca 
americana proteins (PAPt. PAPII. and PAP-S). momordica charantia inhibitor, curcm. crotm. saponana 
officinalis inhibitor, gelonin. mitogellin. restrictocin. phenomycin. and enomycin. Ricm A chain, nonpinding 
active fragments of diphtheria toxin, abrin A chain, and PAPII are preferred. Most preferred is the ricin A 
Chain. 

As used herein, the term "select^ trnding to human tumor cells" refers to preferential binding of the 
antibodies of the immunotoxin to human cells that are cancerous or exhibit cancerous growth or other 
properties cnaractenstic of cancer. The antibodies of the immunotoxins do not preferentially bind to normal 
healthv cells. Examples of such tumor cells include leukemia cells, prostrate cancer cells, colorectal cancer 
ce ils. breast cancer cells, ovarian cancer cells, rectal cancer cells, throat cancer cells, melanoma cells, 
colon cance- celts, bladder cancer celte. kmg cancer cel-s, and gastrointestinal c* stomach cancer cells. 
Most preferably, the antibodies ot the trwrojnoto^m^ bmo to -breast and/or ovarian cancer cells, 

as opposed to binding to normal non-cancerous ceils. 

As usad herein with respect to the exemplified mcnodonal anti-human breast cancer antibodies of the 
immunotoxins. the term -functional equivalent* means a monoclonal antibody that: (a) has a breast tumor 
binding range of at least 0.25 or has a breast cancer cell line range of greater than or eouai to 0.25: (b) 
binds selectively to human breast cancer cells: <c) has a G or M isotype; and (d) binds to the same antig n 
or epitope as the exemplified monoclonal antibody, as determined by immunoprecipitation or crossblocking 

and sandwich immunoassay. 

As described above, the term -functional equivalent' as used herein includes tour criteria. The last of 
these criteria, binding to the same antigen or epitope as an exemplified monoclonal antibody, may be 
demonstrated by experiments which show crossblocking of an exemplified monoclonal antibody by the 
functionally equivalent monoclonal antibody. Crossblocking occurs as a result of an antibody binding to the 
same epitope on an antigen as that bound by one of the exemplified antibodies, or as a result of an 
antibody binding to a different epitope which is so closely situated on the same antigen that binding of an 
antibody to one epitope blocks the binding of an antibody to the second epitope. Crossblocking thus is ne 
of the criteria by which one can determine that a functionally equivalent monoclonal, antibody binds to th 
same antigen or epitope as an exemplified monoclonal antibody. 
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.* nr. r me'r-cc -: f ceip'mir.-n^ ^neinef an antiooov of the im- 
ror ! r - these assays, a t«r s; monoclonal anncooy ! ' oouno :o a 
::>ve state A*:e* :"3o:ne r .i 'j oreven: nonsoeolic Lnndrng. a 
-no ocunc ar.ncocv Suosecuentiy. a second aniioo-'v. hav-ng a 
acc! e-cm-.t- a c-vcmncen!-: enzyme :s cjodec" :f the second antibody omas to the 
£ ^v-*e~ c ,^- er: e'V'.ooe ■..••:-ecif:c:tv -rvj!t:Gie ccp.es o! :ne same epitooe on trie same antigen are 
-c iatec i? the seconc argosy fa-:s 'o smc. e::he* ;he same eo:tcpe soecilicity Of different out oroximai 
^ 6; .i. r; . v , s .r.^rcaieC Tv* '-2el':!s O- ccth t^e cross ar.o sanowc"! assay are luaher 

-a : : r.c-c dv a sec ore sf*-es o' 'es;s sucr* as :mnune ceapitatron cr Western dotting to characterize the 
— -ciecuta-' wc'Cnt!s» o' T.e antigenic* oour-c Dy ootn ar.:: bodes. 

Amer-car. Tyc-e Culture Collection iATCC). Roc*ville. MD USA nas a woe variety of coil lines on 
cac-os; *-nicn procjee monoclonal antibodies to target tuners. -or example, eel 1 lines producing rron- 
::'or.a« antiood.-es :c rvjman nor -small cet: lung cancer mciuce 703D* ideoosited as ATCC No. HE8310). 
Z A " ::***es o:oCuc:n** me^odena! art:cod:es to numar melanoma cells include 704A1 tocposited as ATCC 
Uz- H3S302» Ceil Unet producing monoclonal antioodtes tc small ceil carcinoma include the cell lines 
ceccs^ec as ATCC K89*62 and ATCC H3871 1 . Cell lines producing antibodies to pancreatic carcinoma of 
ortC , r irci-jce -/or: com a ceoosrted as ATCC H5E50^ A cell line prooucmg antibodies which 
z tc- an ec-itcoe rresen* cr. adenocarcinomas of :he stomach. co:on. and pancreas, and to esopnagus. 
=-? as:"anc c-vc-an :umc-s. -w as CSL-X: . is deoes-teo as ATCC H3S580 

Cc-r.paates cl :ne av.iocdy and cytotoxic moiety -nay oe made jsmg a vane:/' of Afunctional protein 
mpb::v!no" reacents. Exarr.pfes of such reagents include N-succinimidyt-3-{2-cyridyidithi0) propionate 
;SPDPv "mmothtoiane MTi. Afunctional derivatives of imidoesters such as dimethy! aaipimtdate • HCI. active 
esters such as disucc:n:m:dyl suberate. aldehydes such as glutaraidehyoe, bis*aztdo compounds such as 
D.s (o-azidooenzoy!) hexanediamme. b:s-diazonium derivatives such as ots-'.p-diazonium-benzoyl)- 
envienediamine. ditsocyanates such as to!ylene-2.6-diisocyanate. and bis-active fluorine compounds such 
as 1 .5-difluoro-2.4-dmrtrobenzene. 

Tne method of this invention involves administering to a warm-blooded mammalian host, including a 
mouse, rat. raopit. primate, pig or human host, preferably a human patient, a pharmacologically effective 
amour.: of IL-2 and one or more monoclone! antibody (ies) and-or immunotoxins that selectively bind to 
human tumor cells. The IL-2 and monoclonal antibody (ies) and/or immunotown(s) may be combined in vitro 
t-efore administ-atioo if neither is adversely affected chemically and both remain efficacious. Preferably, 
however, they are separately administered to the patient, in either order o.' simultaneously. An example is 
the protocol set forth in Examples 1 and 2 hereof, wherein the IL-2 and immunotoxm are administered 
separately. 

The adm!nistration(s) may take place by any suitable technique, including parenteral administration, 
examples of parenteral administration include intravenous, intraarterial, intramuscular, subcutaneous, and 
ir.raoerHoneai. with intravenous, intramuscular and intraperitoneal administration being preferred. 

As an example, me pattenfhost may be treated locally (as by perrtumor or intramuscular injec*rv») or 
systemically wtth a preparation having IL-2 activity until the capillaries begin to teak large proteins (about 6 
days). Then the immunotoxm may be administered with or without the IL-2 tor the prescribed duration f 
treatment. Attematfvely. immunotoxin can be administered from day 1 of treatment. Local treatment with IL- 
2 to promote immunotoxin action may be followed with systemic (e.g.. intraperitoneal or intravenous bolus) 
administration of IL-2 and immunotoxin. 

The dose and dosage regimen will depend on whether the IL-2 and antibody(ies) and/or immunotoxin- 
/c) are being administered separately or as a mixture, the type of antibbdyOes) and/or immunotoxm(s) and 
cancer, the patienttoost and the patient's history. The amount must be effective to achieve some turn r 
reduction or augmentation of LAK activity. The doses may be single doses or multiple doses. If multiple 
doses are employed, as rxef erred, the frequency of administration will depend, for example, on the type f 
component cancer, dosage amounts, host. etc. For some types of cancers, daily administration may be 
effective, whereas for other types of cancer, administration every other day or every third day may be 
effective, but daily administration ineffective. The practitioner will be able to ascertain from clinical trials 
which route of administration and frequency of administration are most effective m humans in any particular 
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r,, a - c .yn: ~n.cr. ajaesrt to ?e most elective nerem .s one *n.crt results >n regression m size 

■■• -^/•■ J ^" r oVco^oie:e dfcaopearance or non-reanoearance o! :ne :jm 0 r. and <s no: :o*>c o» •£ acceoiaoiy 
no's:" Genera"-, sucn csnc.nons as ^ever. cmils anc genera; rr.aia.se arc considered ar.ceotabie. 
T " n "; -l :: 'Aur-f sosc-'ievei *,u oeoenc zr. -.any factors. «or examoie. si tr.c tyoe c< host and :yp~ ni car.:or. 
rc-y"e"::-ecu;e anc sequence ot aomimstraicri. e*.stmg tumor ourcen. :ne : v pe ol H-2 and antioodydes) 
3nc -~ r-u^oi^n'sr anc definition toxicity. 

*" Tr.r.c.-:-.- to the nost may be def-nec oy tne e«ent and tyoe C side c-tiects. w.tn fever, chills ana general 
^IJ-arp- zcceotaoie tcxo'.y <o- »ne study' *.erem. or sometimes cy me amoun: ol body weight 



p.f.er c certain c-er:oo of ;;ne The reversion !iu:d retention <n the body resulting from i;.-2 
~ :Z -'zzec r>v Lctie. a : .. J_ Immunol. . t35.2S6S m985> if body weight gam is me criterion 
^ ^»,"-:v tvo^a". a gam of fror- ;0 to 2C°c oy weight mil o*- ;c;era:ed. wm g»eater than 20% gam being 

i: -r.er: -c acceptable toxicity. :? the host ;s smmunocompetent. and .! the route of administration is pre- 
v .? -roa-f^er!? anc or concurrent acrrintstratioo of IL-2 daily 'or 14 days beginning at day ^ posHreatme- 
a-i of" ant.bodvoes) everv other cay o' every third Cay beginning a: day v the dosage level tor each 
ac^nteiratieri of recorr.omant. micrcbiaiiy produced IL-2 and an am.-Creast cancer monoclonal antibody «s 
=referE5!v about 3-3.75 * itf-T.S * units < u > lL ' 2 *S ° f hoss we,ah: < wr>ere 3000 un,ts is 1 u9) * 
r-ase'e cn'-axriur. tolerated cose stuoies. and from about 25 to 50 kg of nost weight ot antibody. 

~ V : ^ e lS sccectaDJe toxiery. and there is pretreatment witn reccrr.omant. microbtaliy produced IL-2 
£ r- c . r Yc:Wr^ 'or t« days of the IL-2 and for 7 days of immunotorm beginning at 

rav : oost-ireatment. the dosage level of each administration ot irr.munotoxm made with the anti-oreasi 
:ance- antibody is 25 »o 500 ug*g cf host weight ot immunotoxin. The IL-2 level is that given above. II the 
r,cs"s trrimunc-comDromtsed (i.e.. nude mice, which have a genetic deficiency), the maximum tolerated 
cose rrav be lower. 

In one oreterred embodiment the IL-2 is given at the maximum tolerated dose daily for one week 
followed by giving one-half the maximum tolerated dose of IL-2 with concomitant administration ot the 
maximum toierated dose of antibody or immunotoxin. 

Fcr parenteraJ administration the iL-2 and antibody(ies) anc/cr immunotoxin(s) will generally each be 
formulated in a unit dosage injectable form (solution, suspension, emulsion), oreferably in a pharmaceutic 
catty acceptable carrier medium that is inherently non-toxic and non-therapeutic. Examples of such vehicles 
include saline. Ringer's solution, dextrose solution, mannitol. and normal serum albumin. Non-aqueous 
vehicles such as fixed oils and ethyl oleate may also be used. The earner medium may contain minor 
amounts of additives such as substances that enhance isotonicity. solubility, and/or chemical stability, e.g.. 
buffers, detergents, and preservatives. The IL-2 and antibody(ies) and/or immunotoxin(s) will typically each 
be formulated in such carriers a: a concentration of about 0.lmg.fnl to lOOmg/ml. preferably 0.2 to imgml. 

Alternatively, the IL-2 and antibody<ies) and/or immunotoxin(s) may be made into a sterile, stable 
Syoohilized tormuiaton in which the ourified IL-2 and antibody(ies) and/or ffnmunoyoxin<s> are admixed with 
a wate'-soluble carrier s^jh as mannitol. which provides boScfnd about 500 ug of a surfactant such as 
sodium dedecyl sulfate per mg of IL-2 or 0.01-0.05% in typical formulations to ensure the solubility of the 
recombinant IL-2 m water, if the a^tibody/<mmunrjtO)dn is still active at such concentrations. The formulation 
is suitable lor ^constitution in aqueous infections lor parenteral administration and it is stable and well- 
toierated in the mammalian host, particularly in human patients. The IL-2 formulation method is more 
comoieteiv Described in U.S. Patent No. 4.60077 issued August 5. 1986. 

in an alternative IL-2 tormulation of PCT Publication Nc. WO87,T)0056. published January 15. 1987. the 
IL-2 may be solubiHzed. not by a detergent but by reacting the 1L-2 with an activated polymer selected 
from polyethylene glycol homopolymers and rx>ryoxyethylaied polyols. said polymer having a molecular 
weigh; of from 300 to 100.000 daitons. oreferably 350 to 40.000 daitons. The polymer is activated terminal 
groups reactive with both the free amino or thiol groups of the IL-2 and the hydroxyl group of the polymer. 
Examples of such coupling agents include hydroxynrtrobenzene sulfonic ester, cyanuric acid chloride, and 
N-hydroxysuccinimide. This modification eliminates the necessity of adding detergents to solubilire the IL-2 
at physiological pM. The IL-2 is then formulated directly with the water-soluble carrier and buffer as 
described above, and the formulation may be h/ophilized and the lyophilized mixture reconstituted as 
described above. 

As mentioned above, it is preferred not to admix the components, but rather to administer them 
separately. If the formulation contains two or more f the components, the relative am unts of each may 
vary within the ranges described above depending on thj efficacy obtained. 
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w w> -.av l- any it-2 ytza^c t.-om :::sue cuHu'ei cr cv recombinant iec*n.oues. and from 
... _~ r lir - ~ c~ mouse, 'a: f 2Dn- D'.mate. O'C. anc numan PreieraMv tne IL-2 -s 

W o Murr.ar, s^jrcfc MCfC- ccferaoiv :^ n-2 - .-.-omomar: 

'n- -r C - o.nan: .1-2 mav oe oo:a:n*c 2S c*scnbed Dy Tamgucn. e: a=.. Nature. 30L 3U5-J*.0 (1983) 
an* D*vo* N—eic *'=o« Pesearcr. v. *307-J3?3 Dy don-nc nai.ve *uman IL-2 gene ano 

ex-e-ng /TnTTT^^C rn.croorgan.sms i: may also D* an il-2 mut*n a: described -n US Patent No. 

i 5i6 5S< - — e cyst*.ne normally occurs a; scs.:.or. 125 o' the w f ic-tyoe or nai.ve molecule nas 

Deenr—c— * --eu:ra: am.r.o aod sL-cr. as sen-.* c . a:ar.ne or ar. .L-2 r-.ute.r .r. wh. C t me meth.on.ne 
norrr. a i:v Gcc.f-c a: Dos.tion \0* z'- *ht "ic-iype v r.a::ve mciecuie -.at oeen reoiaceo Dy a neutral ammo 

, r „ no -~^- C:fr ,<,n: ;he : L-2 :s an -jr.civcosyiatec protein *rvcr> is oroduceo Dy a microorganism wmch 
na- '^riran*"orm*»d we'h V.e num.ar. cDNA secuerce o' a modrt.ed human ,DNA sequence of IL-2 which 
oncoces a ^J:e»r> am, no ac>c sequence least substantially ^ent.cai to the am.no aoo sequence 

I' native numan !l-2. nciuo-ng tne aoii»ty to ?crrr tne disulfide Done; between the cysteines at positions 58 
ano 105. anc r.as o:c<oo.cai act.vt.es wn.cr. are common to native .numan ll*2. The IL-2 may also be 
produced trom year, or" other hosts, as described above Substantia! .oentity of amino acid sequences 
means *r.e "s-cuer^es are ;Oentica( or d:*er oy one cr more ammo acid alterations (deletions, additions, 
su^tuiicns'wnich co no: cause an adverse functional aiss.milar.ty oet.veen the synthetic protein and 
native nurr.ar -xamo»es of iL-2 orceins wrtn sucn precedes include those described by Tan.guch. et 
aJ Nature mS83~ 302:305-310: Devos. Nucte:c Adds Research (1963) U:4307-4323: and Dy European 
PateTT^hcat.cn No7 91.539 and 68.195: :r. U.S. Patent 4.513.53*. supra. Most preferably, the IL-2 is the 
ees-ala-lL-2^.5* rnutein in which the N-termmai alanine of the native IL-2 is deleted and the cysteine at 
posi*on ;25 of'tne native IL-2 is replaced Dy a serine residue, the des-ala-IL-2 aiavxser-s mutein in which 
me methionine at position 1CM cf tne native IL-2 is replaced by an alanine residue and the cysteine at 
pcsrtion :25 is replaced by a serine residue, or IL-2 wnerem any combination ol up to five of the first five N- 
terminal am;no acid residues are deleted. 

IL-2 may be produced and purified to clinical purfty by the method described and claimed <n U.S. 
Patent No. 4.569.790. issued February H. 1986. 

The antibodies useful herein are produced trom hybridomas prepared from antibody-producing fusion 
partners. Such fusion partners are generated by immunizing mice with live human cancer cells, such as 
breast cancer cells, or membrane extracts made therefrom. The mice are inoculated intraperitoneal^ with 
an immunogenic amount of the cells or extract and then boosted with similar amounts of the immunogen. 
Spleens are collected from the immunized mice a few days after the final boost and a cell suspension is 
prepared therefrom for use in the fusion. 

Hybridomas are prepared trom the splenocytes and a murine tumor partner using the general somatic 
ceii hybhdttaion technique of B. Kohler and C. Milstein. Nature (1975) 256:495-497. as modified by Buck. 
0. W. et a!., in Vitro (1982) 18 377-381. Available murine myeloma lines, such as those from the Salk 
institute. Cell Distribution Center. San Diego. California, USA, may be used in the hybridization. Basically, 
the technique involves fusing the tumor cells and splenocytes using a fusogen such as polyethylene glyccL 
After the fusion the cells are separated from the fusion medium and grown in a selective growth medium, 
such as HAT medium, to eliminate unhybndized parent cells. The hybridomas are expanded, if desired, and 
supematants are assayed tor anti-human cancer activity by conventional immunoassay procedures (e.g.. 
radioimmunoassay, enzyme immunoassay, or fluorescence immunoassay) using the immunizing agent 
(cancer cells or membrane extract) as antigen. Positive clones are characterized further to determine 
whether they meet the criteria of the antibodies herein, i.e.. whether they selectively bind to human tumor 
cells. 

Hybndomas that produce such antibodies may be grown in vitro or in vivo using known procedures. 
The monoclonal antibodies may be isolated from the culture media or body fluids, as the case may be. by 
conventional immunoglobulin purification procedures such as ammonium sulfate precipitation. ge\ elec- 
trophoresis, dialysis, chromatography, and ultrafiltration, if desired. 

The preferred monoclonal antibodies (e.g. for the immunotoxins) herein bind selectively to human 
breast and/or ovarian cancer cells, and. therefore, such cells are used as immunizing agent in the above- 
described protocol. 

The important characteristics of the pref rred monoclonal antibodies' (e.g. tor the immunotoxins) are 0) 
their immunoglobulin class, (2) their selectivity for human breast and'or ovarian cancer cells. (3) the range 
of human breast cancer cell lines to whirh they bind, and (4) the range of human breast tumor frozen 
sections to which they bind, and (5) their ability to form an active immunotoxin. 
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L n V a ! C a ^'' z' ^ '.urnV oreas: cancer tissues and celts ana (2) normal human tissues or cells 

"Zl c- "'i-!r. t. selecting me ^r^e-oc ciass o'- ani:bcjies. approximately 22.000 growing 

n- C^me^u're' ,Ure .-M.auy screened aga-ns; :ne .mmumz.ng breast tumor membra. o< rell l.ne. a 
oane^i *e-en no-ma: -.issue memoranes. a fibrootast eel! ime. and a breast tumor frozen section Clones 
^a^- . ne nc'Ciasnc mi;, .nats. Dut not w,:n rr.e normal materials, were identified m this mmai 
^! e «« a^""---^0' ".scto'ng and additional screen.ng tor sslecfv.ty and range. The additional screening 
■^.-oivecT^v:ee^norrne' tissue sections. live nom:ai olood cell types, eleven nc-n-oreast neodasm sect.ons. 
•wer.tvcne o-eas: caw sections, and fourteen breast cancer cell 'mes. 

" =or^*"^e ; *'fec s^oocies (e.g. *or tne rmmunotoxms. :ne woras "soecmcity" and "normal tissue 
-a-vvv a*e »«Vrn:e^riaficeaOiy and are defined as the sum of the number of substructures stained .n 
^Un^orrna: V«ue frozer: seoonc and The number of Wood cell types bound. o.v,oed by the sum of the 
~;ai number c< substructures oou.nd any of the monoclonal ant.bodres m all the t.ssue on wh.ch the 
monoclonal antibodies were tested and iive Wood ceil tyoes tested. 

" ^he -erm "tum^r range" ts oeftned as the number of Drear, tumor frozen sections sta.ned divided by 
•*e number of b^ast tumor frozen sections tested. The term breast cancer "celt tine range" is oeimed as 
•r.-v 'woe- of brear. cancer ceil lines stained divided by the number of breast cancer cell lines tested. The 
--"■bodie* cf ^-un^o«ns herein oreferablv nave a norma! t.ssue reactivity equal to or less than 0.09. 
and a" breast turner binding rarge of ecu* :o or greater -nan 0.25 c a breast cancer cell line binding range 
of eouai to or greater than 0.25. 

Antibodies of *ve of me thirty-three deposited nyondomas herein were found to recognize the same 
200 K daiton antiaen. Antibod.es of four of me thirty-three bound to a 240 K Walton intracellular antigen. 
Three bound to one or more high molecular weight mucins (HMW) and two bound to transferrin receptors in 
{efm of a 95 K calton ant.gen. AH antigen weights mentioned herein were determined by sod«um 
dodecyt sulfate^IsOS) peiyacryfamide gel electrophoresis under reducing conditions using procedures 

known in the art. a 
Th» .mmunotoxins herein mav be orepared by conjugating a toxin as described above, such rs ncm A 
-h £ .n to on* of the above-described antibod.es using the coupling agents defined above. The technique tor 
-eparing such immunotox.ns is desenbed m EP Publication No. 153.114. published February 8. 1985. 

The following examples provide a detailed description of the preparation and charactenzation of 
representative monoclone antibodies for con N gation as well as an immunotoxm for use with IL-2 in 
accordance wfch this invention. These examples are not .mended to Unit the invention in any manner. In the 
examoles. all parts and percentages for solids are given by weight-weight unless otherwise indicated, and 
ali parts and percentages for liquids are given by volume/volume unless otherwise indicated. 



i?r^(: o! a ;'ven preyed anuoody <*r g. for me immunotoxm) is determined by 



Example I A 

Antibody Characterization 

Fresh posi-surgical human breast cancer tissue and a variety of normal tissues were used to pr pare 
membrane extracts by homogenization and discontinuous sucrose gradient centhfugaUon. Human breast 
cancer cell lines were obtained from the Breast Cancer, Task Force, from the American Type Culture 
Collection (ATCC). and from Dr. Jorgen Fogh at Memonai Sioan Kettering. The cells were maintained and 
passaged as recommended by the Breast Cancer Task Force, the ATCC. and Or. Fogh. For immunizations, 
either membrane extract containing 100 ug of protein dowry assay) or ten million live breast cancer cells 
were inoculated intraperitoneal^ into five-week-old Balb/c mice. The mice were boosted identically tw.ee at 
monthlv intervals. Three days after the last boost, the spleens were removed lor cell fusion. 



55 



Hvbridoma Methods 



Somatic cell hybrids were prepared by the method of Buck. O. W.. et ai. supra, using the murine 
myeloma line Sp-ao/AgT4. Ai! hybridoma cell lines were doned by limiting dilution. Haff of the fusions 
emploved sptenocyt s from mice immunized with breast cancer membrane extracts and half used 
spienocytes irom mice immunized with live breast cancer cell lines. Eighty-three thousand four hundred 
twenty-four wells were generated from those fusions, f which 22.459 exhibited hybridoma growth. 
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Mvor.jona *ac ttzt 

.mn-jriOSOfC'er.: assay (E'JSA) a-!-. .mm-jr 
trprnunc:iuOrescer-ce assav A-<m. m- •mrr.unijr.n. 



rea:;:'.'0 an:rnocw e-imer a so!""- rmase en:v~".' i -i'n<ca 
■jr.:jtng areas', cancer memrjrane e^uaci 0' an mdifCCt 
ear. cancer cer. 'me For me soi»o onase memDrane 



ELiSA. -10 ui cf 0 " Tig mi ceas: ca^ce-' memorane orote»n wer Diacec <n polyvinyl chloride (PVC) 
microliter wens tor i2 ncurs a: «s 1 C Try* ex^:ac: was aso.raied anc me wens A-ere washec witn pnosohate 
ourered sanne ' p BSi containing rovme se^um aiournm 'BSAi Tne *eiis were men incubated w.tn 45 ui 
:.: a 1 10 c^uticr: o f nvcnccma suoe'na;an T-.e diluen*. was medium with 25 mM ct a ouMer. i0°o covme 
se'urr. anc O.^c sor>jm acce Ate- 20 minutes a; 'oom temper a'.jre. me weiis "pre a 9 a,n w ashed and 
incubated ■ *5 mmuies at w.tn a -.200 dilution of peroxidase conjugated goat anti-mouse igG. The 

diiuen; was PES. The wei.'s were men washed wim ?e$ anc reacted with 200 a! of 1 .2-a2inorii(3- 
emvioennhsazoiine suiphonic acid? m C.t M sodium crtrat** vjffer pH 4.2 for 30 m.nuies at room 
temperature. Optical cense/ was measured a; -*05 n ~ Pof eacr experiment a positive control, anti-beta 2 
rrvcrogioDutn a- 5 ug-m!. was reacted witn normal human kicney memrjrar»e. This gave an optical density of 
V0 t O.i 'standard deviation*. The background war 0:01 optica! density un»ts (O.D.! using medium 
without mouse monoclonal antibody Wells that gave a reactron on me trees: cancer membrane eitract of 
create? than G.T 0.0 were savec. 

c o^ the indirect immunofluorescence cell 'me assay 1 00 .000 sreas: cance- celis of -he immunizing cell 
\,r.e were placed overnight witn accrcpr-.aie media m eacn cnamoer of a se- of eight cnambereo slides. 
Similarly. 1 00.000 fibroblast cells from cell line CC95 were tncubated overnight m chambered slide wells. 
The cells were washed with PBS containing i% BSA. The wens, both breast cancer and fibroblast, were 
incubated for 30 minutes at * # C wrth 1:10 dilutions of hybndoma supernatant. The ceils were again washed 
and incubated 30 minutes at 4°C with a 1:50 dilution 0? fluorescein isothiocvanate t'FITCKonjugated goat 
^(ab'fc ami-moose Ig. The cells were washed three times, fixed ?n 1.5% formaldehyde in PBS for five 
minutes, and the chambers removed and rinsed in PSS. The slides were then mounted in a composition 
comaininc polyvinyl alcohol, glycerol, buffers and a preservative and examined with a fluorescence 
microscope. Hybndoma wells showing strong fluorescent binding to the breast cancer cells but no 
fluorescent binding to fibroblasts were saved. Five thousand one hundred fifty-six hybndoma we 4 is revealed 
breast cancer reactivity in the initial screen. 

Supematants from the 5156 positive wells were then tested in solid phase ELISA with seven normal 
tissue membrane extracts (liver, lung, colon, stomach, kidney, tonsil, and spleen). Any well supernatant 
giving an EUSA O.O. greater than 0.3 was discarded. One thousand one hundred one of me supematants 
were found to be unreactive with the normal tissu extracts. 

The 1101 hybndoma supematants were tested on frozen sections of human breast carcinoma tissues. 
Six micron sections were attached to slides, fixed 10 minutes in acetone at 4*C dried 1 0 minutes at room 
temperature, washed with PBS. blocked with horse serum and incubated 20 .minutes at room temperature 
with 100-200 ui neat hybndoma supernatant The slides were washed with PBS. and finally incubated 20 
minutes at 37*C with a 150 dilution of peroxidase conjugated rabbit anti-mouse Ig. washed again with PBS. 
and finally incubated 7J5 minutes at 37* C with 0.5 mg/ml diaminobenzidine in 0.05 M Tris buffer pH 7.2 
containing 0.01% hydrogen peroxide. The slides were stained with hematoxylin, dehydrated and mounted in 
a medium containing 353% methyLn-butylrrmthacrylate copolymer. 7.1% butyl benzyl phthalate. and 0.3% 
2.6Kfitertbutyl-p-cresoi. One hundred twenty-four wells yielded breast cancer selective binding and were 
cloned. 



Purification and Class Determination 



immunoglobulin class and subclass of the monoclonal breast cancer selective antibodies were deter- 
so mined by an immunodot assay essentially the same as that described in McDougal et ah, J. Immunol. Meth. 
63:281-290 (1983). Antibodies were also internally labeled by growing 2-3 x 10* hybndoma cells for four 
hours in methionine-free medium containing 0.2 uCt *S methionine. 3S S-tobeled antibodies were im- 
munoprecipitated with fixed staphylococcus A cells, or with fixed staphylococus A cePs precoated with 
rabbit anti-mouse immunoglobulin, and the immunoprecipitates were analyzed by SDS^PAGE to determine 
55 antibody light and heavy chain mobility, lack of extra chains, and the ability of each antibody to bind 
staphylococcal protein A. 
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Th* an;:boc-.es were exnaneed ^ v^o BaiD : o* Fi <C57e 6 r Bairjc) m.ce were pr.med Wh 0.5 m, 
..tiane .nvaceriionesMy .'«o> anc atter if>i4 ^y c - -nocuiatec w-'.h one million log chase nybnooma cells m 
= S As-;' •« *'u s:ore'j a: -~0°C arc T.a**e3 anc fii:e»eC tnreugh a 0 G micron 'Htc unit oefore further 

L»-::tca!tor> 

Some i-G antiooases :r=£t ocur.c siaphy!o:occa; z:oi&» A were purified oy affinity chromatography on 
r-er. A<r"rona:cg'aonr. resm uonta.n:ng e.mer agarose, de^ran ana or acryiam.de w.tn pH step gradient 
•jvor. an!;occ:os -.-.a: CiC net o»no croten A were precipitated c-y adcmo' of ammonium sulfate to 
IS satJra::cn a: G'C or oy oma»-.g :o OEAE Alternatively. icG antiocdies we ou"fied by chromatog- 
::-.v usmc a S~zr.czr/: $-200 column. 4 o:;oweo cy DEAE cellulose. 

Tps r-recc-.'.ater v- e :e -ecsscivec *n PSS. diaiysed tc 20 mM Trie pri 7 2 anc enromatographed on a 
5 - 50 c- :o^jmn ct c-ethyiarvnoenyi ce«Mose <'D£AE; eiut-ng w.tn a : .5 liter 0-600 mW NaCl gradient 
^'C a; s Now rate ci. * mimm. m each case, column tractions were monitored by SDS-PAGE and the 
j.-es'i-vrccv traci-ons **ere oooieo. concentrated to 1-3 mg ml. d.alysed to Pe? t 02% NaN : . and stored 

;c;M antooo-es were cuniied by cei duration matertal on a 2.6 x 40 cm column of Sepnacryl S-300 or 
rer cei ^fatten or restn containing agarose, dextrar. anchor acryiarmde. etutmg with PS$.*0.01% sodium 
:ce a: *ccm temoeraTure at a »o* rate ot i ml.-min. 



Seiect;vir>- Determination 



For evaluation ot their selectivity tor breast cancer, the ourified antibodies were tested by immunoperox- 
icase section staining on sections ot s-.xteen normal tissues, and by tmmunotluorescent cell sorting on :ive 
ctood ■ ce'.l types, immunooeroxidase staining was performed as above except that known dilutions of 
purified antibodies in Pes in the range ot 1-40 ug/ml were used instead of nybridoma supernatants. The 
pure antibodies were first titrated to find tne minimal concentration giving strong immunoperoxidase staining 
on breast cancer sections and then used at the concentration for the normal tissue tests. Peripheral booc 
ceils (platelets. lymphocytes, red blood cells, granulocytes, and monocytes) were prepared by centrifuga- 
tion using a medium which separates monocytes from polymorphonuclear leukocytes The cells were 
reacted with antibody at the optimal concentration determined above for 30 minutes at 4»C. washed, 
reacted with a 1:50 dilution of fluorescein isothiocyanateconjugated goat anti-mouse lg for 30 minutes at 
4'C. washed again, and examined in a cell sorter. The wash buffer and diluents were PBS with 1% gelatin 
and 0.02% sodium azide. The cell sorter was equipped with a 76 micron nozzle and a one watt argon ion 
laser at 488 nm. An 80 mm confocal lens was used on the optical rail assembly for focusing. Other fitters 
used were a 515 nm interference fitter and a 515 nm absorbance fitter (for scattered laser light) and a 
neutral density 1.5 fitter for forward angle light scatter. Contour plots of log fluorescein fluorescence versus 
forward angle light scatter were used for sample analysis. No Wood cell types showed detectable binding. 

The binding behaviors of the preferred antibodies of the second class herein are reported .n Table I 
below. The following abbreviations ere used to denote structures bound by the antibodies: Ac, acini: G, 
elands: T. tubules: 0. ducts: U lumen: W. sweat glands: E. epithelium: S. sebaceous glands: Gr. 
granulocytes: Mk. megakaryocytes: M. macrophage: Ly. lymphocytes: Bl. Basal layer: Fe. local epithelium; 
A. alveolar lining cells: B. Bowman's capsule: Mu. muscle: and I. islets: H. hair follicles: U. glomeruli: and V. 
vesseis/endothelial . 
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Non-B'eas: Cance' Smc./.g ol Monoclonal Antibodies 

FmaJty . ine amibodes were ;ested by tmmunoDerondase stajmng on eleven non-breast malignancies. 
The results for the preterm? antibodies iierem lor the second class are reported m Table ill below. The 
numbers are me sarre as designates m Table l. 
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~?.e ;u^c-' D'eas'. :c°cc^ 



o.-ea<: car.c*- :ei: o^smg range, ana oiood ceil omdmg and selectivity 

,.,...,. PS £CCOfC:"C 'C inc.- .nvention are •eurnmareeC in TaOle IV. 



iA9Lt IV 



f.£3 Candidates 



2G3 

9C£ 

32A1 

33?3 

35E':0 

413* 

S7H7 

1 35-10 

ii3?: 

120H7 

200F? 

203E2 

2i9F3 

215E7 

25*H? 

250F9 

25632 

317G5 

369F10 

337H9 

421E3 

451C3 

452E12 

a52F2 

4S4A12 

454C11 

45707 

520C9 

650E2 

597B3 

741F3 

759E3 

78866 







Csl 


Sel ecti vity 


* : S 




Range 


f; 




1.00 


0.078 




■ 0.86 


0.57 


0.063 




0.33 


0.79 


0.073 


Q 


0.19 


0.7i 


0.063 


0 


0.52 


0.14 


0.070 


•J 


0.67 


0.00 


0.023 




C.95 


o.co 


0.078 




0.36 


0.86 


0.036 


A 


3.1* 


0.7? 


C.047 


0 


0.57 


0.57 


0.047 


Q 


u. < : 


0.36 


0.070 




0.52 


0.71 


0.031 


n 




0.85 


0.055 




0.85 


0.86 


0.036 






1.00 


0.070 






0.92 


C.064 


o 


0.52 


0.92 


0.C39 


n 


0.71 


0.83 


0.070 


0 


0.43 


0.77 


0.055 


u 


0.81 


0.17 


0.023 


0 


0.29 


0.91 


0.085 


0 


0.81 


0.57 


0.055 


r\ 

*J 


0.38 


0.91 


0.070 


0 


0.52 


0.00 


0.023 


r\ 


0.24 


0.55 


C.GOO 


0 


0.29 


1.00 


0.031 


o 


0.76 


0.75 


0.078 


0 


0.55 


0.10 


0.039 


0 


0.25 


0.40 


0.008 


0 


0.86 


0.90 


0.008 


0 


0.81 


0.88 


0.070 


0 


0.18 


0.63 


0.000 


0 


0.14 


0.78 


0.008 


0 


0.52 


0.3? 


0.016 



Antibody Affinity and Antigen Density 

Several of the antibodies which may be employed herein were iodinated and tested for binding to MCF- 
7. CAMAt. SKBR3. or 2R7530 cells. The antibodies were labeled with l2S l using chloramine T to a specific 
activity f approximately 10 uCi/ug. To determine immunoradiochemical purity. 100.000 com of two of the 
labeled antibodies in 0.5 ml fetal calf serum was serially abs rbed with five aliquots of target cells for 15 
minutes at O'C (generally 4.000.000 cells per aliquot), and the remaining radioactivity in the supernatant 
after each absorpti n was determined. 
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F* measurements o< constant, .nown conceoua,oos oMateied and u a** ***** ona 

anusos.es were .ncuoated w,* target eens -n .e.ai «« serum .or .5 m.nutes .n .ce A.^o.s o< the 
L'an-^v n* were mo.-, coon-.ec .n a gamma counter or M.ereO trvouc., M-croloW Wte. plates (J & P 

To account lor unbound .nfeody retaned ,« .iou.d on me ..He's ,on,O.S 
same c=ncenua,ons o< an„*,dy. Put no ce„, were done .n paraHC. Assoc.at.on constants 
and am.gen copy number per target are cu.ated irom t*e attrmy tes, results and are reported .n TaD.e V 



Below. 



TABLt V 



Affinity and Antigen Copy Number of MA3s 

n <i Ce 1 1 Line 



3700000 



9.1x10" 



HCF7 



32M 
33F3 
35-10 
J1B4 
37H7 
105A10 
U3F1 
12CH7 
140A7 
200? 9 
203E2 
21SF3 
245E7 
254H9 
260F9 
26632 
•317G5 
369F10 
33? H9 
421E8 
451C3 
452E12 
452F2 
454A12 
454CU 
45707 
520C9 
650E2 
69733 
741FB 
759E3 
788G6 



2300000 
210000 



30000 
80000 
3200000 



400000 

250000 
470000 
390000 

500000 



l.lxioj MCF7 
5.2xlC 6 *CF7 



5.0x10' 



8 



2.7x10 
1.5xl0 c 



1.4xl0 8 

6.3x10^ 
1.2x10? 
4.8x10' 

8.2xl0 6 



HCF7 
MCF7 
CAMA1 



MCF7 

SK9R3 
MCF7 

237530 

SK8R3 



S3 
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Char2C*.en'-t ; on o*' Antigen Soea-'City 

=rr .aenvfv.rvs w aniens recjgn.zec Dy the monoclone! ant.r^e:. .mnunooreoDitation o! me 
anrc<— ca<4d oui acco'dng ;o the loiiow.ng memos. E.cnt mm aameter polystyrene b.Mis (Precision 
= 'as:"- Bat: Co • wore covered wnn tC°b ium-.ng n,;r.c aod m giacai acet.c ac.d and were -ncuoateo for 
— e*"nou'« a 5C-C wam- bam =N>-mg :ne acid treatment, the bails were nnsed three times with 
drilled water, covered with t° c sodium atniomte m 0,1 M NaOH anc -r-cubated three hours m a SO'C 
wa'e- ba:n The bans ~ere aga.n nnsed three t.rnec wo d:s:»iiec wate-. covered with 0.1% i-eihyi-3-(3- 
o.^e:hyiam:nccrccvi>-c2roodi'mice (EDAC). 0.2«*. suberic ac.d .suberic acid dissolved m dimethyitor- 
marr.^ei and mcuDated cvern.ght at room temoeratu'e. The Dans were "nsed three times with distilled 
water ^nc marv.ed *cr identification. 

Purged monocional amoodtes were diluted 0.2 mg/mt .n 2-(N-mcrphoi:r.o) ethane sulfonic acid butter, 
a/i- v^ srev.ou*'** treated and marked Doiysryrene baiis were placed m .noividual tuoes and covered with 
^SC ^-ou-or* C( ,u:ec antibodv an<? 50 microliters of fresn 1% EOAC. Tubes were capped and incubated at 
25 -C tor 2* hours, Foilow.ng this incubation, the bails were nnsed rw,ce with PBS and were e.ther used 
'resh o- were stored lor several days a; 4«C before use. 

=-eshW labels target eel! extracts were prepared from human breast cancer cell lines labeled with 125- 
. K ., . £ - ODe roxidase method of Marchalonis. J.. "An Enzym.c V.etr.od tor the Trace lodinaiion of 
<-r"munoo!o=u!:ns and Other Proteins". B.ochem. J. 113299-305 (1969). or with 35-S by growth .n 35-S 
m«:hior.:ne. T^e iaoe'-ed ceils were dissolved m solubilization butler 0% 'v.v> Triton X-iOO. ISO mM NaCl. 5 
'-it/. EDTA 25 mM Tris-HC!. pH 7.5). Four parts of labeled extract were mixed in a vessel with one part 
soi«t>TiIzatiOR buffer containing 50 mg ml bovine serum albumin. :c give a final concentration of 10 mg.*ml 
=SA The balls coated w/th monoclonal antibody were added to the vessei and were incubated lour hours 
z-r, ;ce with shaking. Labeled antigen was pipetted from the vessel ami the bails were rinsed tour times with 
solubilization butler. The balls were then removed, placed m individual tubes with 100 microliter Laemmh 
SOS gel samp* buffer, and were incubated three minutes in boiling water. The balls were removed and the 
samples were run on an SOS gel with appropriate standards. 

lmmunopreopitation tests on the antibodies indicated that five of them (4S4Cn. 452F2. 520C9. 741 F8. 
and 759E3> all bind a monomelic protein of about 200 K daltons found in cancerous breast tissue. Two of 
the five (520C9 and 741 F8) are believed to recognize the same epitope on tiie 200 K dalton protein. 
454C11 and 759E3 bind a second epitope on the same antigen, and 452F2 binds a third epitope on the 
same antigen. Four of the antibodies <4lB4. 87H7. 452E12. 457D7> bound to a 240 K dattons intracellular 
antigen. Seven antibodies (2G3. 2O0F9. 203E2. 245E7. 369F10. 697E3 and 788G6) bound to high molecular 
weight mucins (HMW). Two antibodies (451 C3 and 454A12) bound to transferrin receptors in the lorm of a 
95.000 dalton antigen. Neither 451C3 nor 454A12 blocked binding of translerrin to the receptor. The antigen 
bmding characteristics of the monoclonal antibodies according to the invention are summarized in Table VI 
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TABLE VI 



MAB Ant i gen 

2G3 HMW Mucin 
9C5 70 K 

32A1 

52r 3 56 K 

BSE 10 80 K 

4-3- 2^0 K 

37H7 240 K 

1 05 AID 55 K a 

112.-1 40, 60, 100, 200 < 

Very Diffuse 

120-7 HMW Mucin 

1-0A7 Glycol ipid (pentasaccharide] 

2 OOF 5 HMW Mucin 

203E2 HMW Mucin 
229F3 

2^5i7 HMW Mucin 
254H9 

250F9 55 K b 

25632 55 K b 
3I7G5 ^2 K c 

369? 10 HMW Mucin 
337H9 43 < 

421E3 

451C3 Transferrin receptor 

452E12 240 K 

452F2 200 K 

454A12 Transferrin receptor 

454CH 200 K 

457D7 240 K 

520C9 200 K 

550E2 42 K c 

59732 200 K 

759E2 200 K 

73SG5 HMW Mucin 



z = Different epitope than that bound by 260F9 and 26632 

d = Different epitope than that bound by 106A10; both 260F9 

and 26632 appear to bind to same epitope 

f. - ".ress block each other 



Antibody Isotype 

Antibody isotype was determined as f Hows: A grid of S*nm squares was lightly drawn in pencil n the 
nitrocellulose sheet and i-ml droplets of anti isotype sera (btton Bionetics. Kensington, Maryland, rabbit 
antisera to mouse *. x. a. «yi. -y2a. >2b, ^3. and u chains; were applied so that sacft row of squares 
received ne spc; f ach heavy and light chain reagent. Th sheet was incubated one hour at room 
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temperate m a mast chamce-. rmsed ou.ckly in PBS-BSA. conta.n.r.g 1% (w-vi. and left overn.gm in PBS- 
°SA a- Sinps were cut aoan witn a sc.ssors and stores at 4«C .n PBS-BSA containing 0.02% sod.um 
L-e Alternatively «o« a.r-dr.ed and stored desiccated a. 4«C. A series of small tubes was 

d ..'wj -ontammc 3 mi ftvonscna culture supernatant o: supernatant diluted with PBS-BSA. 1:<0 dilutions 
weTe ae-e'raiiy successful anc some supernaiants car. oe diluted as much as 1:200. A nitrocellulose strip 
was mcuoatec * eacr. tube lo- on* r>our a- room temperature The strips were nnsad three fmes m PBS- 
°SA anc incubated lor one hour a: room temperature m diluted rabbit ami-mouse-horserad.sh peroxidase. 
t^ 6 s ..,„„ we . e IinseC ;w,ce m PES-BSA and tw.ce in Tns butler The sir.os were placed m Tns butler 
:on:a:.^c c:am.nooen 2 ,c!,ne ar.o hydrogen perox.de until sufficient color oevetooeo on the anti-.sotype 
sod;: usually 3-s mbytes) "n* antibody 'soiypes are indicated m Table VII 



taolE v:i 



Isotype of MABs 



MAS 


I sotyp 


2 ^ 3 


Gl 


9C5 




32A1 


ui 


33F3 


o 1 


25E10 


M 


4134 


Gl 


37H7 


Gl 


106A10 


Gl 


U3F1 


G3 


120H7 


H, 


i40A7 


M 


200F9 


Gl 


203E2 


31 


219F3 


Gl 


245E7 


Gl 


254H9 


M 


250F9 


Gl 


266B2 


Gl 


317G5 


Gl 


369F10 




387H9 


Gl 


421E8 


Gl 


451C3 


Gl 


452E12 


Gl 


452F2 


Gl 


454A12 


Gl 


454C11 


G2A 


45707 


Gl 


520C9 


Gl 


6bOE2 


Gl 


f.9'B2 


Gl 


■'41F8 


Gl 


.'59E3 


Gl 


738G6 


Gl 
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T „., .a~.~z.-m ei:.&ioves m :r,.i e*anoie is ces-aia-iL^,.- V.e d--n.no ac>= secuencc o! ims 
: L -5 c.i'e- me am.no ac:= sequence o« native human IL-2 »n ma: .t ibcks me m.i.ai aian.ne of ti e .*i«v- 
moVuie an- me -/s'e.ne at oosuion 125 nas been cnanged to serine. Samples of E. coh that produce this 
p-2 nave oeen ceoosaec Cy Cetjs Corowai.jn .n tne American Type Culture Collection. 12301 Parkiawn 
Drue. Socv.iie. Md. USA on September 26. 1983 unoer accession number 39.452 and on March 6. 198* 
-r.cer accessor, njnoef 39.626 unoer me provisions of the Budapest Treaty 

WiLVwas accessed and purified as described m tne tea; and .Figure i of copending U.S. Senai No. 
~:5 152 itiec Marcr. 21. 1985. the disclosure of writer, ts incorporated here-n o y reference, except that me in 
vitrc ^*u!i"-Jc bond formation was earned out using cupric chloride, as described in U.S. Patent No 
1572 7*os rather man o-odosobenzoate. Wh^n me IL-2 was recovered from tne chromatography siep(s) a 
wa« :»oVn;i.2e5 arc resusoenoed in a neutral aqueous butter. The punr- <M me recombinant IL-2 after me 
rnro-ato-a—y stews > was at I ear, about 95%. and tne IL-2 conta.ned less man about 0.02 ng/ml 
en2s:ox:n as ce:ermmec oy me Limuius amebocyie assay. 

- - r . ou-r-.fieo '1-2 was formulated a: a concentration of 0.3 mc mi with 50 mg mt manmtol. 



Tne miraoemansal mouse turner mocel OVCAR 3. a hurr.ar-3er.vec ovarian eel! i:ne from the National 
;nrj:v:es o* Health (Dr. Hamirtoni ar.s available f^on me American Type Culture Collection. Rockvilie. M0 is 
erre'eved. 

D. Subcutaneous Xenograft 

Female rmmunccompetent mice (Charles River Uboratones. inc. Wlmincton. MA) are treated. £ per 
c-rcus. sutcutaneousiy with me OVCAR-3 model Tumors are measured on days 0. 3. 10. i< and 17. 



!L-2 alone, one of the breast cancer antibodies 280011. 520C9. cr 454A12 alone (identified in Table X 
below*, and IL-2 in conjunction with me antibody may be injected intravenously into the mice cn me first 
day after turner imolantation (Day 1) or on the third day after tumor implantation (Day 3) with the dose and - 
schedule indicated in Table vm. 
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*EL : V;l! 



Ace" 



PBS 



45^:2 alone 
IL-2 ar.i 

2S03H, sz::?, or 



2E-5-J -c/<g 



2,75-7.5 x 10 s oAg 



25-50 -c/<-g 



Schedul e 

Daily for 1- -Jays- 
begin at Day 1 post- 
ing! act 

Dally for H 
^ays-begin a: Day \ 

Once every 2 or 3 
days for 14 days- 
begin at Day 1 or 3 

Da ; .ly for 14 days- 
!regi n at Oay 1 
Once every 2 or 3 
days for 14 days- 
beoin at Day 1 or 3 



_ X) _.._. .^. r — —se c-f :L*2 *£S icur.d to be between 50 ar.c 100 KU of IL-2 given daily to 

oe c EvVanc^ 50-200 KU il-2 civen da.iy to .mmunocompeten: -nice tor 1 * oays. 

7h.^in«*w o> the comb.nai.on o! agents as prodded .n Table VHI is expected to reduce tumor 
c:cJ?^ me adm^nrat.on of either agent alone, alffough no work has been actually done 

C ^°n^ were reoetiec «n 3 only 10 KU of IL-2 and SOOmg of 23QD11 aommistered 

We daily for 3 cavs at Oav no effectiveness -as seen. The dosage and scheduling must be ad,ustec no 
^n etfLaaous resu*s. ,'e.. me max.mum tolerated dose of each component must be determ.ned and 
" a tSSS V See cafe, for at leas; 10 days must be followed. Each type of cancer and antftody 
Require different desaoes and schedules, to be determined by rcuUne expectation 

in ^ arernacve "scheduling to ma: ctven in Table VI!!. the maximum tolerated dose of IL-2 may be 
J^S^^JL daily iniapentoneany fio) or -amuscuiaHy near 
by admMsiering cne-haff the max.mum tolerated dese of IL-2 and the max.mum tolerated dose o. the 
antibody as scoarate intravenous boluses. 




£5 



EXAMPLE 11 

A. Preparation of 3icin A Chair. 

A soluble recombinant nan A wmch requ.res no solubilizat.cn to be sub,ecied to purification and to 
cisofcv ototoxicity was orepared as tonows. When the coding sequence for ridn A was placed I .n jS-rcc 
reading frame with the ONA encoding leader sequence of phoA » Jerm a p,tauve fus,or £™ 
the leader sequence is the N-termina. portion oi a leacer-ricin A chimes the nan A sequences so d.soosed 
result in the soluble cytotoxic material. D» 00 sh 

Expression vectors containing the genes lor the precursor prote.ns conta.nod .n , pBT3 < A TCC De posrt 
No. 67.027. deposited Man* 7. 1986). P RT17 (ATCC Oeposit No. 67.026. deposited t ^>***J" 
PRT38 (ATCC Oeoesit No. 67.025. deposited March 7. 1986) or their mutageruzed terms were construe ed. 
Translormino host «•* with these expression vectors resulted in solubilization of the P«amj *ote-n 
encoded. The arg-arg modified precursor was cleaved with trypsin; the A and B portions of the precursors 
were produced as separate proteins, as herein described. to . n „ 

in the phoA exrress.cn system, the essential component is the t rm.nated pnoA leader sequ nee 
■jostrean cf. proxinai to. and out of frame with the ricin A encoding sequence, wherein the nan A "coding 
sequence •* initiated by an ATG codon. The two coding sequences must be. cf ^•««^ J* ' * 
compatible bactenel promoter, which was the phoA promoter already associated with the leader. Addn.c- 
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0v ,,- «~ f . : ,:. se xo c 4 a DO**::ve -c-'OfeQjiato.* seauence wn.cn was the positive 
-^s-'-a:ec :ne cv^'a' -'O'^'f' o* 5 rn unngiensis . wpucn are oescnoeo 

reoiirc^s ana se'ectaoie -racers 



: :a nsicrm a SL-racte "2'vo:: / : -nos- wmcn was grown unoer conditions 



; 9£6 *n:s was oroviOeO cn bacterial 



Zu-taDie lo: :->e --ar::c 

"3*1**0: th=- 



cnoser. n.os; VeCuer.Vv jr.:** condors wnereoy tne oromoter piaceO m 
r *vs:em '-as tuosressed 

a we! trier, .na-jcec oy orcv.-og c.nd^'-ont wrvcn e'tec: expression under 
^rc-.T-o-e: ar.c xe o'oauc*.:on c-e'^ned :o c-roceec tor sufficient time to etlect a 
^ ^-.. rT , (t; .,., cr . trcc^c The orcein rroc'jc; *as ^er, -.soiaied oy disruDtmg me cells and the 
.-7 ^I-.. 5 -c*-*> V A'j The *:c;!"' a oroCucec was tier 'un^f ourii<eo using standard techniques 
Jr.r.w*' n arTa/acci-ec to *reeiy soluble orote^s However. trie efficiency of the extraction and 
nu^;^on^'.«s"Jnnancec 3v :-ea::nc serially clarified ertrac: *«n phenyl seona/ose. The solubility of the 
r!"n *T-r. W scrvcate "or.e 'sesara^ from the membrane or ctner associated materials) was shown by its 
" . n le-'a*^ ^ r:e c-jre*-E:2P: w*en me scrvcats was sus-ieced to centnfugation a; nigh soeed. 
O rJ j y o -f 30 rv*vjtes. tc set" insoiubi 



-.roie^-:. 



j cf fresh £- 



. J: ; :r ..s : I.- •:•-<; v. :oc---r~ rrcsc-.a-e r-^ ?.': -'^v-wed by 0.5 mi of 



;?;t r - 'r/j^o' was asoiied)' was 



--i- 2-c-r.-: f.--::-o:oas: mcoociona; a-bocy d-es.gnated 520C0. described more fully 
"war deo^s;-": ^ £cT'*ss:cr. No. HS8695 cr. January 1985 m the American Ty^s Cu'l^re 
, ;/sr { \ - I/-^ =—'<v,.:c doc v was re^^ed with 5.5 , -oitniobfS-'2-nitrctfcnzo!C aod; at room 

^■jre"ar.d W^"-;" ; :ed. sutt-ci-r.: 2-m.-c:n.oiane flTi was addod :c c:ve 2.5 IT molecules 

::bOCv moeCw^c. 



A era:- cesc-^e 1 



'OC'V 



;:yct-i v.-as added :c 



rr.' o: : me iT-oenvatized antibody. The 2.32 ml 
conjucatrcn reaction. The nurture was incubaied 



ccnCoasien reac:;cr mirture was arolied to a c:r:r:g (eel filtration; HPLC coiu-r..n us.ng an eluling 
of C.:'5 ?■/ sodiurr c"OSC^*e. oH 8 0. A !ctai c: T3*e recovery of the purified immunoconiuoate was 
roiE'^ec **cm fie cd;':mr.. 



rrr . .. -^^va-: r^^s exarrc!* des-aie-iL*2^^ The arrjino ac:d sequence of tMts 
tU-2 difiera from in© arr».r.c- s*cu**ce e»f nclive human IL*2 m ihnt it licks li^i i^:i*oC MflT-'V? 

".o::uie. and "+>e cyct^tne ocsition *i25 has beer, chanced to serno. Samotes of E. coli that produce this 
!^-2 nave freen deccsited r/y Cetus Ccroc-ration in me American Type Culture Collection. 12301 Parklawn 
Df.\t. Roctcvilte. Md. USA on September 26. 1983 unce: accession number 39.452 and on March 5. 1S84 
under accession number 39.626 under the provisions of The Budapest Treaty. 

The IL-2 was processed and purified as described in the text and Figure 1 of U.S. Patent No. 4.604.377. 
except that the in vjtro disulfide bond formation was carried out using cupric chloride, as described in U.S. 
Patent No. 4.572.798 ratn^: man o-iodosobenzoate. When the IL-2 was recovered from the chromatography 
step(s) it was lyophilized and resuspended in a neutral aqueous butter. The purity of the recombinant IL-2 
after the chromato<jra?:ry step(s) was at least about 95% and the IL-2 contained less than about 0.02 ng/ml 
endotoxin as determined by the Limulus amebocyte assay. 

The purified il-2 was formulated at a concentration of 0.3 mg/ml with 50 mg/ml mannrtol. 
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D Model 

Tne ;atge: emc : 0ycc af> 



^tamaoie from :rse American Tyo? 



T-e :---~or tens a^e -a-ve-cr v-- c^yr- sus:^vjm« 



F Results 

iL-2 alone, t^e irr.r-.unorox-.r. -escrced ?ccve a:cr-e 
rr.erei :nuaoe'i!or:esi:y :o "--ce. tyrc-r^ro cay a^e* :■. 
sc^scc'.e < plicated in Ta^ie v;i! 



w.t- :r»e 'TirnunotOtfin may r>e admin- 
: rro' c-.Dia^tation ;Oay i ). with me dose and ■ 



Dose/kQ 



Schedul e 



5 ^ 



IL-2 aion^ 



2,75-7.5 x iO 6 U/*c 
begin .at Day I post- 
ircpl ant 



Daily for J£ days- 



Irvnunotcxin atone 100 uQ/<5 Daily for 7 days- 

*" begin at Day I 

IL-2 3. 75-7 .5 x 10 6 UAg Daily for days- 
end begin at Day 1 
Irmunotoxin ICO ug/kg Daily for 7 day$- 
" begin at Day 1 

7** -naximum tolerated dcse oi H-r was found to be oetweer. 5C and 100 KU oi IL-2 given daily to 
nyc- mice io* 14 days and 150-200 KU o! IL-2 given daiiy to immunocompetent mice lor H days. The 
^ admin-stnslion of the combination of agents as provided in Table VIII is expected to reduce tumor growth 
greater than the administration oi either agent aJone. 

" in an alternative scheduling to that given in Table VIM. the maximum tolerated dose of may be 
administered alone lor one week daily tp or im near the tumor, followed by administering one-half the 
maximum tolerated dose of 11-2 and the maximum tolerated dose of the immunotoxin, as separate 
« intravenous boluses. The dosage and scheduling must be adjusted to obtain efficacious results. Each type 
" c? cancer and immunotoxin will require different dosages and schedules, to be determined by routme 
experimentation. 



EXAMPLE III 

An immunotoxin (IMT) was constructed as described in Example II except that an anti-breast mon- 
oclonal antibody designated 260F9, described more fully above (deposited as ATCC No. HB-6488)was 
employed instead of 520C9. The resulting immunotoxin was diluted in saline and 0.01% mouse serum 
albumin. 

The IL-2 mpioyed was the same as Example II. The target cells employed were human breast 
carcinoma cells from a cell line designated Ma-i obtained from the National Institutes of Health. The tumor 
cells were implanted sq into nude mice. 
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^ 0 «.-*., e ~ u!r v £ rc OOtmg ~*::e ac ? cM?ws !>.e .rnmunoiOKin was ac^t^stered every otner day lor a 
w '';:'::r"v-.e« Vavc-nousiv a*. 2 5 ug 20g mouse ar : C 70 ag 20g m 0 -jse The il-2 was aammistereo 
cjs^iv ?-:"n,.^ 03-* aoo:::orieafv 2' '0 <.ioun>.:s c?te ana 1 00 ktioun-s oose 5c*.h s:aaec en day 0 (the 
"ev--.*^ -jav'evo* .rto«si:e;or. oi r-e '.jmor' anc ^sc ove.-iaoomg schedule: -*nen asmimrc-roa concom.- 

TA3LE IX 



r o - : 



iBW* Deaths 



G 2 



i j *»w » l-2 / J • ^ y ? 
ICO <u!L-2/3.5 -jc 
13 Ku IL-2/7-0 y g 
IOC <u!L-2/7.0 

Saline Control 



i : . . 


C.92 


C7 5 




5b 


IMT 


0.95 


1/5 


11.2 


57 




0.75 


2/5 


3.5 


18 


• ^7 


C.35 


2/5 


0.9 


4 




1.09 


0/5 


19.3 


100 



**3W is change in body weight as neasured t>y the ratio of mean body 
weight (in g} at 14 days after treatment to mean body weight (in g) at 
the start of treatment. 

"iTW is chance ia tumor volumes as measured by the ratio of mean 
tu-ic p yolune (in mrr/*) at 1£ days after treatment to ^ean turner volume 
' : rm- 1 ) at the ste r t of treatment. 

♦♦*;7/2 :s the ratio of treated tunor volumes to control tumor 
volumes. (e.g., S7/C = *0 Teans there was 6'}% tumor growth 
inhibition} 

The resufcs indicate tnet tr : s combma-jor. was approximately acditive with respect to its antitumor 
effects: Toxicities were enhanced sfcghtiy. deration o? the dose/route/scheduie may alter the efficacy and 
Toxicity results. 

The monoclonal amibooy-produang hybridomas listed below were deposited with the Amencan Type 
Cufcure" Collection (ATCC? or invteo International Inc. (IVU under the terms of the Budapest Treaty on the 
international Recoonrtion of the Deposit of Microorganisms tor the Purposes of Patent Procedure and the 
Regulations thereunder (Budapest Treaty). This assures maintenance of the viable culture for 30 years from 
date of deposit. "The hybridomas will be made available by ATCC or ivi under the terms of the Budapest 
Treaty, and subject to an agreement between the assignee of this application. Cetus Corporation, and ATCC 
or rvi which assures unrestricted availability upon issuance of the pertinent U.S. patent. Availability of the 
deposited strains is not to be construed as a license to practice the invention in contravention of the rights 
granted under the authority of any government in accordance with its patent laws. The assignee has agreed 
thss H the cell lines on deposit should die or be lost or destroyed when cultivated under suitable conditions, 
they will be promptly replaced on notification with a viable culture of the same cell Sne. 

Each hybridoma designation listed in the I ft column of Table X-corr spends to the monoclonal 
antibody producing the designated monoclonal antibody. 
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'ABLE X 



-i n e Pes: onat'.on 
9Cl 

5?h; 

1 06 A I C 

120H7 

20CF9 

2SJH9 

421E2 

22A1 

35E 1 0 

14 DA 7 

203 £2 

219F3 

3S7K9 

i52E 12 

454A12 

•55707 

597B3 

741 FS 

759F3 

738G6 

451C3 

452F2 

650E2 

Line 3esicnation 

2S0F? 
2S3 
33FS 
113F1 
245E7 
25632 
317G5 
369F10 
454C.il 
2S0011 
520C9 
'260F9-1C9 



!V I Accession Number 

IVI-10056 
I VI-10057 
IV! -10059 
I V; -10050 
I VI -10061 
i VI -10062 
IV:-10063 

: vi -ioo64 

I VI -10066 
IV: -10057 
I VI -10069 
IVI-10070 
171-10072 
IV; -10072 
171-10074 
IVI-10075 
iVi-10076 
IVI-10077 
IVI-10073 
IVI-1G079 
I VI -10080 
i VI -10031 
! VI -10032 
I VI -10083 

ATCC Deposit Date ATCC Accession Hunber 



1/27/84 

1/27/84 

1/9/85 

1/27/84 

1/27/84 

1/27/84 

1/27/84 

12/13/34 

1/27/84 

1/27/84 

1/8/85 

11/7/84 



H3-3483 
H3-3491 
HS-8697 
H3-3490 
K3-8489 
HB-8485 
HS-8485 
KB -8682 
H3-8484 
KS-8487 
H3-8696 
HB-8562 



*T'nis clone is a descendent of 2fc0F9 end was found to 5e a better 
antibody producer than 260F9. 

In summary, the present invention is seen to provide a combination therapy for cancer using an amount 
of anti-tumor monocl^i antibody andw immunotoxin and IL-2 together that is pharmacologically effective. 



Claims 

i . The use of z combination of IL-2 from a mammalian species and at least one monoclonal antibody 
that binds «electively to human cells and/or at least one immunotoxin that binds selectively to human tumc, 
cells in providing a medication for the th rapeutic r pr phylactic treatment of tumor burden in a warm- 
blooded mammalian r»st. 
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cr. :r.e iL*2 :-om a mamn-iahan soec:es arc at >easi one monoclonal 

-.a: -me* seiecttv*-. ::• *jman ^™o* cefis anc 3' a: -oass one ■mr.unr.^.r. tnat binds selectively 
vjt":-' a f£ - :o 'fcd"»".'::te:fcd seoaraieiy 

I. ~ - ' T", *■ ** 3 * : *"ec!:.-e £^rjn:« il-2 t'O**"- a mar~'-na.'ar. soectes and at 
r , ."^rr.Tj-.c s-r.es selectively "~ :e:;s contempt: :>* tumor Durcen 

V A :orr - 0 c. :i0n s-j.tae'e parenteral cr suocutar.ecjs crcony'.actic treatme-.t ot tumor burden 
r.:---.r.t a t.:k:l"C-. m onarmaccicctcaiiy elective amount*, z* IL-2 Jrorr a -r.anmai:ar. species and a: 
F . . r r. ^c-c:"?na: an-ccdy tnat r^r.cs selectively :c numa- vj-.c ce::s 

r . - -cnoDS::on accordinc *.o claim 3 *here<r. the »mmuno:c^ comprises an an::cooy tna: selectively 
z ' : 3reas: anc-or c-vsrtan cancer ce'ls anc nas a G c- v. :so:yoe. arvc wr. e re:n the cancer being 

ore as: anc or ovarian canes:, 
c A "-mpcsitton accoromc to v".a:r~. 3 or c!a:m i where:.- :*>e 'r.T C r;o:o/!n comprise: on annbocy that 
r - ne grous consisting of. 250F9. 23G011. 245E7. 520CS :i3Ft . *C3B2. 454di. 2G3. 23F6. 

V:r2 = "359riC. 3Co*35E>0. tOSAtO. 367HS. 421EB. <5iC3. -5*a:2. 650E2. 7^F6. 759E3. and antibodies 
•na: W aVvJn«ionaii y ' equivalent :c a member o! said grojp zr.c serein we .mmunotoxm comprises a 
-e"r^"'C;~a~* 7'<Z'~ A chair.. 

"C ar.v cne o 4 clajns 2 to 5 y^'^n *r.e IL-2 •* *-jman iL-2 and the 
r-.a'rr.aceu'jcaiiy acceptance car-:?' mecium 



-.reatrC 



COS:tiCh accord ;r.c 
irtne* terrorise* a i 



3 - composition accord '.nc to any one o- cia:*** 



' v/^e-'o;'"' :n«r iL-2 :s mat-jr* human IL-2. des-ai<;-* 



iL-zf...- "aes-aia--!L-2 rt . l0 *«.-.«. lL-2^ :25 . 1L-2. U10 -. tL-2^:^,:-. des-ata-iL-2, or oes-ala-lL-2. u io- 

c " ( "i.-2 fror; a r^a.-.ma!;ar $rec»es and at least one immunotoxin that Dines selectively to cells 
,- cr .V r . : ^ c rr. e vjmcr ourcer. anc-cr a; ieast one monoclonal antiooCy :nat omds selectively to human tumor 
I^../;,,. " jse ,~ £ metnoo :or tneraoeutic or orophyiactic treatment of tumor buroen m a warm-bloOdeC 
r-'arr-aliar! host composing acmin:stering to said nor. a pharmacologically eflectiv* amount of a combina- 
tion z'. sa* iL-2. immuno:oxm(s) and/or antibody (ies) optionally w-h the components o? said combination to 
z~ ao^iniriered separately to the host. 

-.0. -U-2 and immunotoxin and-or antibody according to Claim 9 *-erem the immunotoxin comprises a 
re:cmiHr?an: ran A chajn contugated to a monoclonal antibody that binds selectively to human breast 
2^V. cr -jva^ cancer cells and has a G cr M iso^pe. and wp.erem me tumor burden being treated is breast 
ar.c or ovarian cancer. 

iL-2 ar.c immunotoxin and or antibody according to claim 9 or claim 10 wherein tne antibody is 
520C? or 260F9 anc tr.e host is human. 

;z »L-2 and .mmunotoxin ar.d'or antibody according to any ere of claims 9 to n wherein tne 
ccmr-maticn is administered in repeated doses. 

- 2 a process icr the preparation ot a composition suitable tor parenteral or subcutaneous administra- 
tion *c rr.ammaiian hosts tor iheraoeutic cr prophylactic treatment of cancer comprising mixing together or 
•.srr-.uiating fpr such use !L-2 ?rcm a mammalian species and a; least cne monoctona! anlibo^v mat binds 
seiem-ely to human turner ce»is and'or at ieast one immunotoxin that binos selectively to human tumor 
ceils. 
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